more recently discovered members of the group with a view towards determining whether similar metabolic principles prevailed for all. As these microorganisms have been somewhat off the beaten path of bacteriology the following short descriptions of the strains used may not be amiss:
1. Pleuropneumonia bovum (Nocard, Roux, 1898 ) (Asterococcus mycoides, Mycoplasma peripneumoniae, Asterococcus peripneumoniae (bovis)). The causative agent of pleuropneumonia of cattle, a contagious febrile disease characterized by an exudative, fibrinous pneumonia and pleurisy. Once widespread it is now most prevalent in South Central Africa, Russia and the Balkans. 2. Organism of Agalactia (Bridre and Donatien, 1925) . A disease almost entirely confined to sheep and goats. It is contagious, with suppurative lesions of the mammary glands, the articulations and the eyes as salient features. Morphologically this form is identical with Pleuropneumonia bovum although serologically separate.
3. Asterococcus canis (Schoetensack 1934) . This organism was isolated in China from 14 of 15 dogs dead of distemper but seems to have no relation to this disease. It closely resembles Pleuropneumonia bovum in its morphological structure but is antigenically distinct.
4. Streptobacillus moniliformis (Levaditi, Nicolaux, Poincloux, 1925) (Streptothrix muris (ratti), Streptothrix putori, Haverhillia mutiformis). This is a gram negative, non-motile, non-capsulated highly pleomorphic bacillus existing as rods, clubs, fusiform or granular forms or any conceivable intermediate. First described by Schottmuller (1914) , it has been frequently found to be the incitant of a syndrome in man occasionally following rodent bites and comprising a febrile arthritis, a macular or morbilliform eruption, and lymphadenitis. Spontaneous epizootics of arthritis in mice due to Streptobacilus moniliformis have been described by Levaditi, Selbie and Schoen (1932) and by Mackie, van Rooyen and Gilroy (1933) . The cumulative work of Tunnicliff, (1916) , Strangeways (1933) , and Klieneberger and Steabben (1937) demonstrated that this organism is a common inhabitant of the nasopharynx and bronchial tree of the rat.
5. L1 Organism (Klieniberger, 1933) . The term "L Forms" was originated by Klieneberger (but (Klieneberger, 1938) . A serologically individual type first isolated from a lung lesion in a "tame rat." Pathogenic for mice after intraperitoneal inoculation with the formation of abscesses.
7. L4 Organism (Klieneberger, 1938) . This pleuropneumonia-like form, of murine origin, when first isolated exhibits a marked pathogenicity for the rat and mouse, producing multiple pyogenic abscesses in various organs and a high frequency of pyoarthroses. It is antigenically distinct from other members of the group.
8. L5 Organism, "Strain A" of Sabin (Sabin 1938, Findlay, Klieneberger, MacCallum and Mackenzie, 1938 Levaditi (1925) that the evacuation of 02 from the culture vessel containing cultures of Streptobacillus moniliformis was attended with better growth. This was probably due to an increase in the proportion of C02 in the vessel rather than decreased 02 tension as in our experience anaerobic and semianaerobic environments are not very favorable for any of these strains although all will grow to some extent anaerobically.
2. Fermentation of carbohydrates. In view of the fact that the sugar fermentations of Streptobacillus moniliformis, Pleuropneumonia bovum, and Agalactia have been previously determined it was hoped that a comparison of similar reactions on the part of Washed cultures of these microorganisms did not produce significant pH changes in solutions of various carbohydrates. Hence the strains were cultivated in a fluid medium of 20 per cent horse serum, 3 per cent broth, 75 per cent water and 2 per cent of the carbohydrates.
Experiment 1: The diluted broth was inoculated with 0.1 ml. of a 48-hour culture, the tubes incubated for 4 days and daily pH values obtained. Uninoculated tubes of medium and sugar were observed in a similar manner as controls. A difference in pH of 1.0 or more between the inoculated and uninoculated tubes was considered as significant acid production. 4. The relation between virulence and methylene blue reduction time. In our experience one of the striking properties of the L4 organism in particular is its rapid loss of virulence when grown in liquid media. Three passages in serum broth is sufficient to abolish almost completely its infectivity for the rat, although not for the mouse. After ten passages the "V" strain will no longer produce lesions in either animal. It was found that anaerobic cultivation of L4 will preserve its virulence for at least eight subcultures. We were curious to determine therefore, whether the virulence of this strain was associated with the preservation of reducing activity. As we have cited, Levaditi had previously found that Streptobacillus moniliformis also retains its pathogenicity better if grown in the absence of 02 and this organism was also included with L4 in these experiments. Unfortunately, our L1 and L3 strains were avirulent.
Broth cultures were centrifuged and the sediments resuspended in one-tenth the original volume of broth. The cultures used had been cultivated in the broth medium for a varying number of four-day passages, all initial inoculations into liquid media having been made with pus obtained from the brain lesions of intracerebrally infected mice. Two milliliters of each suspension was mixed with 0.1 ml. of M/1000 methylene blue and the tubes sealed and incubated. Control tubes contained broth alone and the indicator. Mice were also inoculated intravenously with 0.3 ml. of each subculture in order to determine their relative virulence. In the table the fractions indicate the number of animals showing symptoms out of the total infected. Table 4 indicates the amount of methylene blue reduced by cultures which had been in artificial media for increasing lengths of time.
It will be observed that the cultivation of these two microorganisms on artificial media is attended with a gradual decrease in their ability to reduce methylene blue in the presence of broth.
Parallel with this the virulence of each successive subculture gradually diminished so that the last culture tested produced no demonstrable lesions in mice. While these experiments were performed with only two types of microorganism they suggest that the labile pathogenicity of some members of the pleuropneumonia-like group is associated with a loss of dehydrogenase activity.
A similar disappearance of reductases has been found by MacLeod (1939) to occur in pneumococci which have become sulfa- With filtrates of the latter organism an occasional mouse will die within 24 hours following the injection, but at autopsy there is neither gross nor microscopic pathology.
7. The effect of ultraviolet irradiation upon pleuropneumonialike microorganisms. Four-day-old agar plate cultures of the following strains were exposed for one hour to a mercury vapor lamp at a distance of 24 centimeters; Streptobacillus moniliformis, L1, L3, L4, L6, Asterococcus canis, Agalactia, and Pleuropneumonia bovum. Small blocks of agar were then cut out from each plate and cultured in 10 per cent serum broth. It was found that all of these microbes will withstand one to two hours of exposure but are killed after three hours.
8. Resistance to hydrogen peroxide and phenol. Because viruses in general are sensitive to the lethal action of hydrogen peroxide, the question arises whether these microorganisms, of a size commensurate with the larger viruses, would also prove susceptible to inactivation by small amounts of this oxidant while fairly resistant to phenol as found by Woglom and Warren (1938) A virulent strain of the L4 organism was not infective for mice after 40 days of dessication. However, the strain was easily recovered from the dried state indicating that although it had lost its virulence, it was nonetheless viable. DISCUSSION AND CONCLUSION Our original intention has been to investigate some of the biological characteristics of the more recently discovered filterable microorganisms which in their morphology resemble the causative agent of bovine pleuropneumonia. We find that in general these "L" forms as well as Asterococcus canis have similar properties. Only glucose of the carbohydrates tested, was fermented and this sugar to an equal degree by all strains. A dehydrogenase for lactate was present in all forms and this again was the only one found in the group tested. Considering the little activity which these strains manifest on carbohydrates as well as their high serum requirements, a study of their proteolytic and deamination processes would be highly informative.
The Streptobacillus moniliformis and the L1 organism show a close similarity in their oxidation-reduction curves and fermentations, but with the exception of this finding there are no marked differences between L1 and any of the other strains so that we cannot from the findings herein reported venture any definite opinion as to whether the L1 is a S. moniliformis variant or a distinct but symbiotic bacterium. Not enough is known concerning the Eh potentials in either bacterial variants or symbionts to assess the importance of the closely similar curves obtained for these two microorganisms.
In view of the finding that Pleuropneumonia bovum and Agalactia strains have different time-potential curves from the "L" forms it appears that the latter, all rat or mouse strains, have related potentiating systems. In one experiment, the potentials of a strain of L4 which had undergone repeated subculture were compared with those of one freshly isolated from the rat. There was no difference in the shape of the curves although the voltage dropped more slowly in the stock culture. This result is what we had anticipated from the methylene blue reduction experiment with these two cultures.
